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Staged bilateral arthroscopic rotator cuff repair which side is better and which factors
affect outcome?
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Background: With increasing aging population and the incidence of rotator cuff tear, growing
number of patients undergo rotator cuff repair on both sides. Purpose of the current study was to
compare perioperative characteristics and postoperative outcomes of both shoulders in patients
who underwent arthroscopic bilateral rotator cuff repair sequentially.
Materials and Methods: Prospectively collected data of 2580 primary rotator cuff repair by
a single surgeon between October 2003 and January 2015 was retrospectively reviewed.
Among them, 99 patients had bilateral rotator cuff repair (198 cases), and 36 patients
were excluded (less than 1 year follow-up (27), reoperation due to retear before postoper-
ative 1 year (3), osteoarthritis (1), rheumatoid arthritis (1), avascular necrosis (1), partial
repair (2), open repair (1)), so finally 63 patients were enrolled who followed up at least
12 months and underwent MRI, CT arthrography or ultrasonography at least 12 months
after surgery.
The mean age at first surgery was 58.4 years (range, 43-77), and the mean follow-up was 55.6
months (range, 18-125). The interval between first and second surgery was 28.5 months (range,
4-96). Perioperative clinical characteristics, postoperative functional outcomes of 6, 12 months
and final follow-up and imaging studies for the evaluation of healing failure were investigated.
Functional evaluation included the visual analog scale (VAS) for pain and satisfaction of surgery,
range of motions, American Shoulder and Elbow Surgeons (ASES) score, and Simple Shoulder
Test (SST). The paired t-test or Wilcoxon signed rank test and logistic regression was used to
compare clinical parameters and functional scores between first and second surgeries, and P
< 0.05 was considered statistically significant.
Results: There were no significant differences in duration of symptom, fatty degeneration of
each cuff muscle between shoulders of first and second surgery, and there are no significant dif-
ferences in function and integrity of repaired cuff according to the time of diagnosis for the rota-
tor cuff tear of the opposite side between shoulders (all Ps > 0.05). Tear size of both shoulders
were closely related (OR ¼ 20.0, P ¼ 0.001), however, no preoperative clinical factors (age,
duration of symptom, diabetes mellitus, osteoporosis, preoperative VAS and ROMs) were signif-
icantly related with tear size (all Ps > 0.05).
Postoperative functional outcomes at 6, 12 months and final follow-up of the first and second
surgeries improved significantly compared to preoperative state (all Ps < 0.05). Between first
and second surgeries, satisfaction at 12 months and functional outcomes (VAS for pain and sat-
isfaction, SST, ROMs) at final follow-up visit were significantly better in first surgery (all Ps <
0.05). Regarding the interval between first and second surgeries, satisfaction VAS and functional
scores (ASES and SST) were significantly lower in shoulders of second surgery at postoperative
6 months in patients whose surgical interval was shorter than 6 month compare to patients whose
interval was longer than 6 months (all Ps < 0.05).
The rates of healing failure were 15.9% (10 of 63) after first surgery, 22.2% (14 of 63) after sec-
ond one. Larger tear size (OR¼2.1, p<0.05) and higher fatty degeneration of the supraspinatus
(OR ¼ 2.2, P ¼ 0.005) and infraspinatus (OR ¼ 2.7, P < 0.05) were significantly related to the
healing failure of both sides. However, the functional outcomes including VAS for pain and sat-
isfaction, and ROM were not statistically different with respect to cuff healing, and no preoper-
ative clinical factors (age, duration of symptom, whether the surgery was performed on dominant
side first, diabetes mellitus, osteoporosis, preoperative VAS and ROMs) were significantly
related to the healing failure of both sides. (all Ps > 0.05). Seven patients showed bilateral heal-
ing failure, and this meant 70% of initial failure followed subsequent failure in the other shoul-
der, and there was significant relationship between the failure of first and second surgeries (OR¼
15.3, P < 0.001).
Discussion: In staged bilateral rotator cuff repairs, functional outcomes of second surgery were
lower than first one, which corresponded to the comparative study of bilateral staged total knee
arthroplasty that the expectation and satisfaction are relatively lower in second surgery, because
expectation and satisfaction is too high after first surgery.1) Furthermore, if bilateral shoulders
are involved, more symptomatic shoulder usually repaired first, therefore, subjective evaluation
might be better in first surgery.
The close interval between two surgeries within 6 months negatively affected to functional
scores of second shoulder at early postoperative period, as the rehabilitation usually depends
on the opposite shoulder. Previously operated shoulder which had not been fully recovered might
adversely affected the early outcome of second shoulder. Therefore, it would be recommended
that the second surgery should be performed after at least 6 months after first surgery in patients
of bilateral rotator cuff tears. However, this decision should be carefully made because there is
chance of progression of rotator cuff tear.
Interestingly, the healing failure of firstly repaired rotator cuff was significantly related to the
healing failure of second shoulder. This might be explained by the correlation of tear size
between both sides. The tear condition of both shoulders were seemed to be similar, so it could
be expected there were similar results on healing of both shoulder. Being supported by the cur-
rent study and several studies including authors’2), the tear size and fatty degeneration of rotator
cuff were the independent prognostic factors for healing regardless of side. Therefore, we could
carefully suggest that healing failure at first surgery could be a good predictor for the failure of
second surgery.
Conclusion: Though bilateral arthroscopic rotator cuff repair demonstrated good outcomes in
each side, the second shoulder would be better to be repaired after at least 6 months after firstsurgery. The healing of first rotator cuff repair was most important predictor of healing failure of
second surgery.
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Background: Periosteum and periosteum-derived progenitor cells have demonstrated the poten-
tial for stimulative applications in repair of various musculoskeletal tissues. It is a thin, osteo-
genic tissue that surrounds bone, houses a heterogenous population of stem cells and
osteoprogenitors. There is evidence that periosteum-cell derived paracrine factors, specifically
vascular endothelial growth factor (VEGF) and bone morphogenetic protein 2 (BMP2), orches-
trate autograft healing through host cell recruitment and subsequent tissue elaboration. Methods
that can help periosteal cell proliferation have been studied extensively. However, disadvantages
of conventional cell analysis are because it can only provide end-point quantification, is time-
consuming and labor-intensive and have to sacrifice cell during analysis. Commercialized micro-
fluidic system (xCELLigence) for cell proliferation and real-time cell amount analysis has been
proposed in recent years. We hypothesize that rabbit periosteal cells can successfully proliferate
inside the microfluidic cell culture system (xCELLigence) and can respond to different stimulus
accordingly.
Methods: Rabbit periosteal cells are harvested from the proximal medial area of both the right
and left tibiae of 6-month-old New Zealand White (NZW) rabbits. Periosteal cells are then seeds
into xCELLigence system for cell proliferation and further analysis. After 24 hours of cell seed-
ing and confirmation of cell adherence, different kinds and concentration of stimulus are added
to each well to see their real-time effect to seeded periosteal cells.
Results: Periosteal cells decreased rapidly right after the exposure of anesthetics, analgesics and
steroids in the concentration we commonly used during clinical practice. When they are diluted
to 50% and 10% concentration separately, the cytotoxicity of different kinds of anesthetics, anal-
gesics and steroids varied.
Conclusion: Rabbit periosteal cells can be successfully proliferated inside xCELLigence system.
The response varies when rabbit periosteal cells exposed to different kinds and concentrations of
anesthetics, analgesics and steroids.
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Background: Tibial eminence is a bony prominence located centrally above the tibial plateau
and serves as the site of the attachment of anterior cruciate ligament (ACL). This structure is
usually fractured due to the avulsion lesion of ACL and its associated symptoms are similar
with ACL mid- substance ruptures. Since tibial eminence is not fully calcified, it usually fails
before ACL through the cancellous bone beneath the subchondral plate in skeletally immature
individuals. In recent years, arthroscopy- assisted fixation technique has been increasingly rec-
ommended for surgical management of intra- articular fractures. The purpose of this study was to
follow a group of skeletally immature patients who received arthroscopy- assisted reduction and
fixation of displaced tibial eminence fractures using suture anchors.
Material: In this retrospective study, we enrolled 21 consecutive patients with displaced ACL
avulsion fractures of the tibial attachment between July 2012 and February 2014. The inclusion
criteria were displaced ACL tibial avulsion fractures (Meyers and McKeever typesⅡ, Ⅲ, andⅣ)
with imaging evidence. This subject comprised 15 boys and 6 girls, and the age range was 13 to
17 years (mean 15.3 years). The right knee was involved in 13 patients and the left in 8 patients.
Methods: The patient was placed in the supine position with the target knee flexed to 90. Stand-
ard anterolateral and anteromedial portals were established. After a complete arthroscopic
examination, the hematoma and interposed soft tissue under the bone fragment were adequately
removed. In general, associated meniscal tears or cartilage injuries were treated by partial meni-
sectomy or intra- articular debridement respectively. Once the reduction of the avulsion bony
fragment was finished, two bioabsorbable anchors preloaded with 2 strands of sutures were intro-
duced into the bony bed. After placing the anchor and removing the cortical bone of the edge, the
detached fracture was reduced and held in its normal position with the help of a probe, and the
suture strands were passed through the fissure of the fracture. A curved suture hook loaded with
one of the suture strands was used to penetrate posteriorly through the fibers of the ACL just
proximal to the tibial insertion site from medial to lateral. Then the suture was retrieved with
a grasper and knots were made externally on the lateral surface of ACL. The other strand was
